
  

Differentiation Strategy and Enterprise Sustainable 

Innovation-The Moderating Effect of Environmental 

Uncertainty 

Deyun Xiaoa, Xueqi Huangb* 

Wuhan University of Technology, Wuhan, Hubei, China 

Abstract. Competitive strategy determines the path for achieving sustainable in-

novation. This study, from the perspective of resource allocation, empirically ex-

plores the impact of differentiation strategy on sustainable innovation. The results 

reveal an "inverted U-shaped" relationship between differentiation strategy and 

sustainable innovation, with environmental uncertainty negatively moderating 

this relationship. These findings provide theoretical guidance for enterprises to 

achieve sustainable innovation. 
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1 Introduction 

As the initial production factor dividends gradually peak, innovation becomes a crucial 

means for enterprises to overcome difficulties[1][2]. Continuous innovation is the result 

of feedback, accumulation, and "lock-in effects" from a company's innovation activi-

ties, which is beneficial for the long-term survival of the enterprise[3]. The strategic 

positioning of the company determines whether it can consistently invest in R&D cap-

ital for long-term continuous innovation. Therefore, studying the impact of a company's 

differentiation strategy on continuous innovation has become a key focus in the field of 

continuous innovation research. 

To address this issue, this study uses data from A-share listed companies from 2017 

to 2022 as the research sample. It examines the relationship between a company's dif-

ferentiation strategy and continuous innovation and investigates the moderating role of 

environmental uncertainty from an external environmental perspective. This provides 

theoretical support for selecting the optimal strategic differentiation level for enter-

prises. 

© The Author(s) 2025

a757826993@qq.com, b*huangxueqi2022@163.com 

https://doi.org/10.2991/978-94-6463-702-1_12

M. Md Husin et al. (eds.), Proceedings of the 2025 10th International Conference on Financial Innovation and
Economic Development (ICFIED 2025), Advances in Economics, Business and Management Research 328,

mailto:757826993@qq.com
https://doi.org/10.2991/978-94-6463-702-1_12
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-702-1_12&domain=pdf


116             D. Xiao and X. Huang

Theoretical Analysis and Research Hypothesis

2.1 Differentiation Strategy and Enterprise Continuous Innovation 

Continuous innovation is the result of the integrated development of technological and 
institutional innovations[4], enabling a company to maintain sustained growth in bene-
fits over the long term. Scholars have found that continuous innovation is influenced 
by factors such as a company's internal financial flexibility and financing constraints. 
Choosing a differentiation strategy indicates that a company is more inclined to distin-
guish itself from competitors in the industry, and its confidence in engaging in innova-
tion activities is also higher. Within a certain range, a differentiation strategy is likely 
to promote continuous innovation in the company. 

However, excessive differentiation means that the company cannot refer to existing 
strategic models and faces higher risks of financial chain breakage and difficulties in 
financing[5]. The misalignment of interests in agency theory increases the short-term 
orientation of the differentiation strategy, reducing the lock-in effect of continuous in-
novation[6]. Managers are more motivated to use internal resources for immediate con-
sumption, which may lead to an innovation crowding-out effect. Therefore, excessively 
high differentiation strategies may hinder continuous innovation. 

Based on the above analysis, this paper proposes the following hypothesis:   
H1: All else being equal, a firm's differentiation strategy exhibits an "inverted U-

shaped" relationship with sustained innovation. 

2.2 The Regulation of the Environmental Uncertainty 

The external environment is an objective condition for a company's survival. High dy-
namism in the environment indicates frequent changes [7]. On one hand, companies 
need to increase non-R&D activities to adapt to changes in customer preferences and 
product update speeds, which weakens the relationship between differentiation strategy 
and continuous innovation. On the other hand, the advantages brought by differentia-
tion strategies are compressed, making the relationship between the two smoother. Ad-
ditionally, the uncertainty of the environment introduces risks into strategic planning, 
thus shifting the inflection point of the inverted U-shaped relationship to the left. There-
fore, this study proposes the following hypotheses: 

H2: Dynamism negatively moderates the inverted U-shaped relationship between a 
company's differentiation strategy and continuous innovation.  

H2a: Higher dynamism makes the curve of the relationship flatter.  
H2b: Higher dynamism shifts the inflection point of the curve to the left. 
Elements in the environment not only provide resources but also compete for these 

resources. environmental richness reflects the availability and competitiveness of re-
sources within the environment. Companies that adopt strategies deviating from indus-
try norms require substantial resource support. When environmental richness is high, 
companies can access ample resources from the external environment, making the re-
lationship between differentiation strategy and continuous innovation smoother. Due to 
reduced risk exposure, companies can pursue strategies with greater differentiation, 
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which shifts the inflection point of the inverted U-shaped relationship to the right. 
Therefore, this study proposes the following hypotheses: 

H3: Richness negatively moderates the inverted U-shaped relationship between a 
company's differentiation strategy and continuous innovation. 

H3a: Higher richness makes the curve of the relationship flatter. 
H3b: Higher richness shifts the inflection point of the curve to the right. 

2.3 Benchmark Model Setting 

In this paper, we construct Models 1, 2, and 3: 

𝑆𝑅𝐷௜,௧ ൌ 𝛽଴ ൅ 𝛽ଵ𝐷𝑆௜,௧ ൅ 𝛽ଶ𝐷𝑆௜,௧
ଶ ൅ 𝛽ଷ𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠௜,௧ ൅ ∑ 𝑌𝑒𝑎𝑟 ൅ ∑ Firm ൅ 𝜀௜,௧ (1

𝑆𝑅𝐷௜,௧ ൌ 𝛽଴ ൅ 𝛽ଵ𝐷𝑆௜,௧ ൅ 𝛽ଶ𝐷𝑆௜,௧
ଶ ൅ 𝛽ଷ𝐷𝑆௜,௧ ൈ 𝐸𝑈௜,௧൅𝛽ସ𝐷𝑆௜,௧

ଶ ൈ 𝐸𝑈௜,௧ ൅
                                   𝛽ହ𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠௜,௧ ൅ ∑ 𝑌𝑒𝑎𝑟 ൅ ∑ Firm ൅ 𝜀௜,௧ 

𝑆𝑅𝐷௜,௧ ൌ 𝛽଴ ൅ 𝛽ଵ𝐷𝑆௜,௧ ൅ 𝛽ଶ𝐷𝑆௜,௧
ଶ ൅ 𝛽ଷ𝐷𝑆௜,௧ ൈ 𝐸𝐹௜,௧൅𝛽ସ𝐷𝑆௜,௧

ଶ ൈ 𝐸𝐹௜,௧ ൅
                                𝛽ହ𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠௜,௧ ൅ ∑ 𝑌𝑒𝑎𝑟 ൅ ∑ Firm ൅ 𝜀௜,௧ 

3 Sample Selection and Study Design 

3.1 Samples and Data 

The data used in this study is sourced from the CSMAR database, focusing on A-share 
listed companies from 2017 to 2022. The data was processed to eliminate outliers that 
could bias the analysis results. After this screening, a final sample of 12,458 firm-year 
observations was obtained. 

3.2 Main Variable Measurements 

(1) Explanatory Variable: Strategic Differentiation Degree 
This study uses six indicators[8]—such as R&D expenditure and financial leverage. 

The absolute values of these indicators are standardized and then averaged to derive the 
strategic differentiation index. 

(2) Dependent Variable: Sustained Innovation 
This study measures sustainable innovation by the ratio of the increase in intangible 

assets to total assets. 
(3) Moderating Variables 
Drawing on existing research [9], environmental uncertainty is measured using two 

indicators: dynamicity, defined as the ratio of the standard error of the annual sales 
revenue regression to the average sales revenue over five years, and richness, repre-
sented by the Herfindahl-Hirschman Index (HHI). 

(4)  controlled variable 
Based on relevant literature , this study selects firm size and return on invested cap-

ital as control variables, as detailed in Table 1 below. 
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Table 1. Variable definition. 

Dependent 
Variable 

Sustained Innova-
tion 

SRD 
The proportion of the intangible assets incre-
ment in the total assets 

Explanatory 
Variable 

Strategic Differenti-
ation Degree 

DS See above for details 

Moderating  
Environmental un-
rest 

EU See above for details 

Variables 
Environmental rich-
ness 

EF Herfindahl-Hirschman Index (HHI) 

firm size size 
The natural logarithm of the total assets at the 
end of the year 

Return on input cap-
ital 

ROIC NOPLAT/IC 

The proportion of 
independent direc-
tors 

Rind 
The number of independent directors is divided 
by the number of directors 

Control Var-
Board size 
The largest share-

BOD Natural logarithm of the total board count 
The number of shares of the company's largest 

iables 
holder holds the 
stake 

Top 1 shareholder is divided by the total number of 
shares 

Tobin Q Tobin Q - 

asset-liability ratio DE 
The ratio of the owner's equity to the total lia-
bilities 

Growth Growth  increase rate of business revenue 

Two jobs in one Dual 
The chairman and the general manager are the 
same person assigned a value of 1, otherwise, 0 

4 Empirical Results Analysis 

4.1 Benchmark Regression Analysis 

The model has passed the UTEST test in Table 2. The regression coefficients are sig-
nificant at the 1% level.When the differentiation strategy (DS) reaches the turning point 
of 1.046, the sustained innovation rate (SRD) is at its maximum and then begins to 
decline, validating Hypothesis 1. 

Table 2. Base regression. 

 (1) (2) 

DS 
 

0.0713*** 
(0.00643)  

0.0684*** 
(0.00635) 

DS2 
 

-0.0331*** 
(0.00322)  

-0.0311*** 
(0.00318) 

controls - Yes 
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N 12458 12458 
R2 0.251 0.260 
Firm/Year Yes Yes 

Standard errors in parentheses 

* p < 0.1, ** p < 0.05, *** p < 0.01.the same below 

4.2 Regulatory Effect Analysis 

The regression coefficients are significant at the 1% level in Table 3, indicating that the 
negative moderating effect of environmental dynamism is valid.β4 = 0.0979, which is 
significant at the 1% level, the value of β1β4 -β2β3=-0.00005833，which is less than 
0. This suggests that the curve representing the relationship between differentiation 
strategy and sustained innovation becomes flatter, with higher dynamism causing the 
turning point to shift to the left. 

Table 3. hypothesis verification. 

 (5) (6) (7) (8) 

DS 
 

0.0684*** 
(0.00635) 

0.0923*** 
(0.00870) 

0.0686*** 
(0.00635) 

0.0826*** 
(0.00956) 

DS2 
 

-0.0311*** 
(0.00318) 

-0.0423*** 
(0.00449) 

-0.0312*** 
(0.00318) 

-0.0380*** 
(0.00476) 

EU 
 

0.00837*** 
(0.00297) 

0.0947*** 
(0.0123)

 
 

 
 

Controls 
interaction1 

Yes 
 

Yes 
-0.215*** 
(0.0311)

Yes 
 
 

Yes 
-0.0655** 
(0.0259) 

interaction2  0.0979*** 
(0.0161)

 
 

0.0321** 
(0.0129) 

EF 

 

 

 

 

 

0.00622** 

(0.00288) 

0.0294*** 

(0.0107) 

N 12458 12458 12458 12458 
R2 0.261 0.277 0.261 0.263 
Firm/Year Yes Yes Yes Yes 

The coefficients are all significant, indicating that the negative moderating effect of 
environmental richness is valid. Withβ4=0.0321, which is significant at the 5% level, 
the value ofβ1β4-β2β3is0.00016246. This suggests that as environmental richness in-
creases, the curve representing the relationship between differentiation strategy and 
sustained innovation becomes flatter, causing the turning point of this relationship to 
shift to the right. 



 Two la
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5 Robustness Test 

5.1 Endurance Test 

The model was re-estimated using 2SLS method,. In Table 4 the coefficients' signs and 
significance remained unchanged, indicating that the original conclusions are robust. 

Table 4. Endurance test. 

gs Change the calculation method 

stage Ⅱ stage Ⅱ stage Ⅰ stage Ⅰ 
variable (1)  (2)  (3)  (1)  (2)  (3)  

DS DS2 SRD DS DS2 SRD 

iv 0.608*** 1.064*** 0.253* 0.663*** 0.698*** 0.408*** 

 (0.008) (0.016) (0.138) (0.077) (0.137) (0.055) 

iv2 

 

0.149*** 

(0.008) 

0.277*** 

(0.015) 

-0.144* 

(0.078) 

-0.015*** 

(0.003) 

-0.028*** 

(0.005) 

-0.215*** 

(0.041) 

cons 

 

-0.115** 

(0.048) 

-0.665*** 

(0.091) 

-0.083** 

(0.037) 

-0.306*** 

(0.067) 

-0.742*** 

(0.119) 

-0.086*** 

(0.019) 

controls Yes Yes Yes Yes Yes Yes 
Firm/Year Yes Yes Yes Yes Yes Yes 
N 11818 11818 11818 12458 12458 12458 
F 1186.85 1081.11  72.21 71.95  
R2 0.5247 0.5014  0.0592 0.059  

5.2 Replacement Model Test 

The paper further considers the mixed regression approach with time trends as a re-
placement for the fixed effects model, as shown in Table 5. The previous research con-
clusions remain valid. 

Table 5. Robustness test. 

 (1) (2) (3) (4) 

DS 
 

0.047*** 
(0.005) 

0.058*** 
(0.007) 

0.066*** 
(0.007) 

0.055*** 
(0.007) 

DS2 
 

-0.022*** 
(0.002) 

-0.027*** 
(0.003) 

-0.031*** 
(0.004) 

-0.026*** 
(0.004) 

EF 
 

0.003 
(0.002)

 
 

 
 

0.017* 
(0.009) 

EU 
 

0.008*** 
(0.002)

 
 

0.074*** 
(0.013)

 
 

interaction1  -0.055** 
(0.023) 

-0.172*** 
(0.033) 

-0.037* 
(0.021) 

interaction2  0.025** 0.078*** 0.018* 



 

  

 

 (0.006) (0.011) (0.006) (0.007) (0.014) (0.007) 
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(0.011) (0.017) (0.010) 
_cons 
 

-0.075*** 
(0.007) 

-0.077*** 
(0.007) 

-0.079*** 
(0.007) 

-0.078*** 
(0.008) 

controls Yes Yes Yes Yes 
N 12458 12458 12458 12458 
r2 0.101 0.102 0.114 0.100 
Firm/Year Yes Yes Yes Yes 

6 Analysis of Heterogeneity 

The paper conducts a grouped analysis based on ownership types and different stages 
of the business lifecycle  in Table 6. It finds that:For state-owned enterprises and om-
panies in the growth stage, a differentiation strategy positively affects sustained inno-
vation. 

Table 6. Heterogeneity test. 

  lief cycle  Property nature 

 
 

Full  
(1)  

 growth  
(2)  

maturation  
(3)  

decline 
(4)  

nationalized  
(9)  

Non-state 
(10)  

DS 0.069*** 0.107*** 0.004 0.008 0.029** 0.081*** 

DS2 

 

-0.312*** 

(0.003) 

-0.048*** 

(0.005) 

0.001 

(0.003) 

-0.004 

(0.003) 

-0.011 

(0.007) 

-0.037***

(0.004) 

controls yes yes yes yes yes yes 
R2 0.262 0.4356 0.395 0.417 0.282 0.285 
N 12458 4620 4120 2264 3358 8689 
Firm/Year yes yes yes yes yes yes 

7 Conclusion 

This paper empirically examines the relationship between corporate differentiation 
strategy and sustained innovation.The main conclusions are as follows:A moderate 
level of differentiation strategy is more conducive to promoting sustained 
innovation.High environmental dynamism compresses the advantages gained from 
differentiation strategy, while high environmental richness provides more room for 
companies to implement higher levels of differentiation strategy. 

Based on these findings, the paper offers the following practical implications for 
corporate strategic transformation:Corporate management should accurately assess 
internal dynamic capabilities and improve decision-making mechanisms to avoid 
negative impacts.Government agencies should adjust policies to create a supportive 
environment for technological advancement.Additionally, the synergistic effects of 
external environment metrics, such as richness and threat, on sustained innovation still 
need further exploration. 
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